A recent anisotropy experiment with a 30' beam is close to optimal for testing models in which cosmic structure arose from inflation-generated Gaussian density perturbations. Fig.   1 we show the angular power spectra CI for a number of theoretical models computed using the techniques of Refs. 2 and 3. %hile the shape of CI is determined by the shape of the initial (e.g. , postinAation) spectrum there is an arbitrary overall normalization amplitude.
structure arose from inflation-generated Gaussian density perturbations. Using a Bayesian analysis to constrain the amplitude of the perturbation spectrum, we show that adiabatic hot-dark-matter models are convincingly ruled out and cold-dark-rnatter models have anisotropies near our derived limits. Theories with broken scale invariance such as isocurvature baryon models are strongly constrained, as are models with extra power crafted to give significant large-scale structures and flows.
PACS numbers: 98.70.Vc, 98.80.Cq In this Letter we show that the South Pole experiment of Lubin and co-workers, ' which samples scales of = 1 is nearly optimal for testing theories with scale-invariant initial fluctuations and can be used to set important new constraints on models of cosmic-structure formation. We parametrize the theory in terms of the biasing factor (C(~b~), assuming fixed shapes for C( (which do depend upon the theory under consideration). We use Bayesian methods to confront the theories with the data. The Bayes theorem gives the three-parameter probability P(b~' , a, p!D,E)db~' dadp of the theory being correct given the new data D by P(bp ', a, P!D,E) =XP(bp '!E)P(a,P!E)/P(D!E), where E denotes prior information (including assumptions about the theory, e. g, that it is a CDM theory with Gaussian initial conditions) and P(D!E) is a normalization factor. The likelihood function is X =P(D!bq, a, p, E). Since a and p are not separately determined in the experiment, we integrate over the unknown average and gradient to obtain the one-parameter (marginal) distribution in terms of a modified likelihood function X:
To obtain (2), we adopted the recommended noninformative prior for a and P, namely, one that is uniform in both. We feel this is the most conservative assumption in the absence of further experimental monitoring, which could ultimately lead to a fully deterministic model of these systematics. The proportionality constant is found by ensuring that integration over bp gives unity. We assume the prior P(b~) in (2) In reionized models a significant anisotropy is generated on arcminute scales, from quadratic nonlinearities in the scattering; this effect " is included in the upper curves for each n, shown in Fig. 2 
